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A SETTING DEVICE JOINT 

Field of invention 

s The present invention relates to paraliel-kinematical macfiines, for 

example tripods and hexapods, and then particularly to the joints that connect the 
setting devices of such machines to the machines themselves. 

Background of Uie invention 

10 Respective setting devices of a paraliel-kinematical machines are 

comprised, for instance, of a piston which is movable axialiy in a cylinder and 
>A/hich is fastened at one end to a positioning head via a first joint and to a frame 
structure via a second joint both of said joints having the form of universal joints. 
See for instance SE 452 279 and its corresponding European Patent specification 

15 0202206. These jointis require two degrees of freedom with respect to movement 
of the positioning head. Because the setting device is normally in the fomn of a 
screw-nut mechanism, there is also obtained a third degree of freedorfi in the form 
of a rotary movement of a setting device component. It is necessary to eliminate 
this degree of freedom, in order to achieve axial displacement. Earlier known joints 

20 and their setting device mounts have the form of spherical ball joints which have 
three degrees of freedom, comprising two angular movements and a rotational 
movement, wherein one degree of freedom (the rotational movement generated by 
the setting device) is locked either in Uie joint itself or in the setting device. 

Another known joint has the fomri of a cardan universal joint which 

25 although having only two degrees of freedom (two angular movements) is too 
large and complicated to provide sufficient rigidity. 

the drawback with these earlier known joints resides in insufficient rigidity 
in the joint and in the joint mounts, or in the complication of the joint construction, 
wherewith both of these factors result in impaired tolerances with respect to 

30 movement of the positioning head. 

Another drawback with known joints is that they tend to become 
excessively large when given sufTicient rigidity, a factor which has a limiting effect 
on the mobility of the positioning head. 
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Object of the invention 

The object of the present invention is to provide a solution to these 

problems and to provide a setting device joint of the aforesaid kind that has a 

5 sufficient number of degrees of freedom for movement of the positioning head in a 

construction that is highly rigid and that, at the same time, is stinting with respect 

to space. ' 

A third object is to utilise a third degree of freedom that derives from 
rotation in the setting device as a joint function, instead of eliminating this degree 
10 of freedom through the construction of the joint. 

Another object of the invention Is to provide a joint which allows high 
tolerances in respect of movement of the positioning head. 

Yet another object of the invention is to provide such a joint that is simple 
and cost effective from a production/technical aspect. 

15 

Summary of the invention 

These objects are fulfilled by the present invention, as defined in the 
independent claim. Convenient embodiments of the invention will be apparent 
from the accompanying dependent claims. 

20 A setting device is, for instance, designed as a screw-nut mechanism, 

where either the screw or the nut is designated as a piston that is able to move 
axially within a cylinder. In this regard, the invention relates to a joint between the 
setting device and a positioning head and/or frame in a parallej-kinematical 
machine. One end of the piston is mounted rotatably about a so-call6d wobbler 

25 which is pivotal about a wobbler axis extending therethrough. In turn, the wobbler . 
is mounted for rotation relative to the positioning head and/or the frame about a 
main axis, wherein the two axes mutually intersect at a fixed angle a, where 1*!S a 
^ 45° and where a is preferably 5° ^ a ^ 20*. The angle thus means that the 
wobbler axis will wobble about the axle as the wobbler rotates about said main 

30 axis. 

According to a first embodiment, the wobbler has th^ form of a supporting 
shaft which rotates about said main axis and which has two ends that are each 
rotatably mounted in a respective bearing housing fixedly connectied to the 
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positioning head and/or tlie frame. In tills case, the. wobbler is comprised of the 
supporting shaft. By way of an alternative to the first embodiment, the wobbler has 
the form of a part which is firmly fitted to said supporting shaft, but detachable 
therefrom. 

s According to a second embodiment, the wobbler is rotatably mounted on a 

supporting shaft which is clamped firmly to the positioning head and/or to the 
frame. 

The wobbler also includes an external bearing mounting surface or an 
external bearing surface around which the sefting device is mounted. 

10 Furthermore, when the setting device Is mounted to the positioning head 

and/or to the frame, the fixed angle a is orientated in relation to the supporting 
shaft such as to allow tilting between the setting device and the supporting shaft in 
response to rotation of the wobbler around the main axis. 

Thus, rotation about said main axis occurs either when the supporting 

15 shaft, to which the wobbler is firmly connected, rotates or when the wobbler 
rotates on the supporting shaft. 

A further result achieved by means of the present invention is that the 
relatively large rotary movement of the wobbler that takes place as the setting 
device tilts in the joint causes effective lubricant transportation. 

20 Although the joint is primarily aimed at movably connecting the setting 

device to the positioning head, the joint may also constitute a second setting 
device joint, by providing a movable connection between the setting device and 
the machine frame or stand, as eariier mentioned. 

Brief description of the drawings 

25 The present invention will now be described in more detail with reference 

to exemplifying embodiments thereof and also with reference to the accompanying 
drawings, in which 

Figure 1 illustrates a parallel-kinematic machine in the form of a tripod that 
30 • includes a joint according to a first embodiment of the invention. 

Figure 2 taken from above and along the setting device of solely the joint 

according figure 1 , and shows the joint in a starting position at an 

angle of 0* around a main axis. 
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Figure 3 is a sectional view of the main axis, taken on the line A-A in figure 2. 
Figure 4 - is a side view of the joint according to figure 2, i.e. shows the joint at 

an angle of 90° around the main axis. 
Figure 5 is a sectional view of the main axis, taken on the line B-B in figure 4; 
s Figure 6 is a view taken from above in accordance with figure 2, but showing 

the setting device tilted at an angle of 7° in relation of the main axis . 
Figure 7 is a sectional view of the main axis taken on the line C-C in figure 6; 
Figure 8 is a side view of the joint according to figure 6, i.e. with the joint at an. 

angle of 90' around the main axis; 
10 Figure 9 is a sectional view of the main axis taken on the line D-D in figure 8; 
Figure 10 is a side view of a corresponding joint according to a second 

embodiment of the invention, i.e. the joint is shown at an angle of 90' 

degrees around the main axis. 
Figure 11 is a sectional view of the main axis taken on the line E-E in figure 1 0; 
IS Figure 12 ' illustrates from above the joint according to figure 10 in a starting 

position at an angle of 0' about the main axis; and . 
Figure 13 is a sectional view of the main axis taken on the line F-F in figure 12. 

Description of the invention 

Figure 1 illustrates a parallel-kinematic machine 1 in the form of a tripod 

20 which includes a frame 3 that supports three setting devices 5, each in the form of 
a piston 7 which is displaced in a cylinder 9. The piston is displaced in the cylinder 
with the aid of conventional drive means, such as mechanical, hydraulic or 
pneumatic motors. The illustrated setting devices are mechanical devices in the 
form of screw and nut mechanisms each driven by an electric motor 1 1 connected 

25 to one end of its respective setting device. Each cylinder 9 is connected to the 
frame 3 via a frame joint 1 3 which enables the setting device 5 and its associated 
cylinder 9 to swing in all directions relative to the frame 3. The frame joint 
Illustrated in figure 1 has the form of a cardan universal joint with the pivot pins 15 
of the outer ring mounted in the frame 3. It will be understood that other types 

30 movable bearings can be used to mount the setting devices movably to the frame. 

One end of the piston 7 that is displaceable axially in the cylinder 9 of the 
setting device 5 is connected to a positioning head 16 via an arm joint 17. which is 
shown encircled in the figure. Furthermore, the positioning head 16 is connected 
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to the end of an arm which is mounted on the frame 3 via a universal joint 19- 
which includes an outer ring that is mounted on the frame 3 through the medium of 
two pivot pins, and an inner ring which is mounted in the outer ring through the 
medium of two shaft journals. The arm 18 extends from the positioning head 16 

5 symmetrically between the setting devices 5 and through the universal joint 19.. 
The setting devices 5 are disposed along the side edges of an imaginary triangular 
pyramid and the positioning head 16 can be brought precisely to a desired position 
in space, by displacing the pistons 7 in respective cylinders 9. In this respect, the 
ami 18 can be displaced axially in relation to the frame 3 and the universal joint 

10 19. 

Figures 2-9 illustrate a first embodiment of the joint 17 wherein figure 2 is 
a view from above of solely the joint 17 as seen in the direction of the piston 7 of 
the setting device in a starting position at an angle 0° about a main axis. 20 and 
angular rotation of the piston 7 about the longitudinal axis of the piston. The joint - 

IS 17 is securely mounted to the positioning head via joint mounting means 22 on 
respective sides of the joint. 

The sectional view A-A in figure 3 shows that one end 31 of the piston 7 of 
the setting device is mounted about a wobbler 30 which is formed as a unitary part 
of a supporting shaft 33 of the joint. Both ends 35, 36 of the supporting shaft 33, 

20 and therewith also the wobbler 30, are. in turn, mounted in the joint mounting 
means 22 for rotation about the main axis 20. In the illustrated sectioned view, the 
axis of the wobbler 30 coincides with the main axis 20. The end 31 of the piston 7 
is fitted to a bearing mounting surface 34 via a wobbler bearing 32. Alternatively, 
the bearing mounting surface 34 may consist of a surface machined directly in the 

25 wobbler '30, wherewith said bearing surface forms a part of the wobbler bearing. 
As an alternative to the wobbler 30 forming a unitary part of the supporting shaft 
33, the wobbler and the supporting shaft may have the form of mutually separate 
parts which can be joined together releasably to form a unit upon assehribly. 

Figure 4 is a side view of the joint shown in figure 2 and clearly shows 

30 angular rotation of the piston 7 about it longitudinal axis and its mounting about the 
wobbler 30. Thus, the figure shows an angular position of the piston end 31 
subsequent to having been rotated through 90°around the main axis in relation to 
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the figure 2 illustration, while the wobbler 30 remains in the same position relative 
to the joint mounting means 32. 

Figure 5 is a sectioned view taken on the line B-B in figure 4. As will be 
seen from figure 5, the symmetry line of the bearing mounting surface 34 of the 

s wobbler 30 defines a wobble axis 50 which defines a constant angle a with the 
main axis 20. However, the angle may have different values depending on the 
sections illustrated. Moreover, the wobbler 30 is mounted for rotation in relation to 
the joint mounting means 22 via pivot journals 52 for rotation about the main axis 
20. Because the bearing mounting surface 34 is orientated at a constant angle in 

10 relation to the main axis, the bearing mounting surface 34, and* therewith the 
wobble axis 50, will execute a wobbling movement in response to contemplated 
rotation of the wobbler 30 about the main axis 20. 

Figure 6 illustrates the same state as that shown in figure 2, although with 
the difference that the piston 7 has been allowed to tilt through an angle of 7* in a 

IS direction towards one of the joint mounting means 22. This tilting movement is a 
result of bringing the positioning head to a different position in space and the 
stress by bending induced by the tilting movement are eliminated by the wobbler 
rotating about the main axis. 

Figure 7 is a sectional view taken on the line C-C in figure 6. The tilting 

20 effect will be clearly apparent from figure 7, by virtue of the wobbler 30 having 
rotated around the main axis 20 relative to the position shown in figure 3. 

For the sake of completeness, reference is made to figure 8, which is a 
side view illustrating the tilting position obtained when rotating the end 31 of the 
piston through an angle of 90° about the main axis in relation to the figure 6 

25 illustration and tilted in a direction towards the joint mounting means 22. 

Figure 9 is a sectional view taken on the line D-D in figure 6 and shows a 
tilted state.' wherein one side 92 of the piston end 31 is visible as opposed to the 
sectional view shown in figure 5. As a result of tilting which makes a rotation of the 
wobbler 30 about the main axis 20, the constant angle a between the main axis 20 

30 and the wobbler axis 50 of the illustrated sections has decreased from about 12.5' 
in figure 5 to about 10.4° in figure 9. It will be appreciated that this change in angle 
is difficult to illustrate in the figures. 
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Figure 10 illustrates a second embodiment of the present invention which, 
for clarity reasons, has been shown in mirror-image to the first embodiment shown 
in figure 2-9. Figure 10 corresponds to the earlier described embodiment shown in 
figure 4, having a first joint mounting means 102 firmly mounted to the positioning 

s head and a second joint mounting means 104 which is also finnly mounted to the 
positioning head. As described with reference to the first embodiment, the piston 
end 31 is mounted pivotally about a wobbler 106. 

Figure 1 1 Is a sectional view taken on the line E-E In figure 10, from which 
it will be evident that the first joint mounting means 102 is comprised of a coupling 

10 housing that is intended to accommodate one end 113 of a supporting shaft 110. 
The supporting shaft 110 comprises an extension of the second joint mounting 
means 104, wherewith the other end 114 of the supporting shaft 110 is firmly 
connected to the positioning head. A clamp coupling 112 is provided within the 
joint mounting means 102 for radially fixating one end 113 of the supporting shaft 

IS 110. The wobbler 106 is rotatably mounted on the supporting shaft 110 with the 
aid of one or more needle bearings 116. In the case of this embodiment, the 
wobbler 106 is thus able to rotate around the supporting shaft 110 and therewith 
around the main axis 20, which defines the symmetry line of the fixed supporting 
shaft 1ip. As earlier described, the wobbler 106 includes a bearing mounting 

20 surface 34 or bearing surface around which the piston end 31 is mounted. The 
symmetry of the bearing mounting surface 34 or the bearing surface Is defined by 
the wobbler axis 50, which defines a constant angle a with the main axis 20. A 
thrust bearing 118 Is mounted on respective sides of the wobbler 106 and a 
spacer 119 is fitted on one side of the wobbler with the intention of facilitating 

25 angular settings and rotational movement. 

Thus, this second embodiment of the invention has the same function as 
the eariier described first embodiment. I.e. tilting of the piston and its end 31 
pennits rotation of the wobbler 106. 

Figure 12 shows the second embodiment in a starting position, i.e. with an 

30 angle of 0* around the main axis 20, although with angular rotation of the piston 7 
around the longitudinal axis of said piston, i.e. the same position as that shown in 
figure 2.. 
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Figure 13 is a sectional view taken on the line F-F in figure 12. wherewith 
the wobble axis 50 of the wobbler 106 coincides with the main axis 20 in this 
position. The figure corresponds to the earlier described figure 3. 

Embodiments other than those described above are protected within the 
5 scope of th6 accompanying claims. This applies, for instance, to intemal joumaling 
of the supporting shaft in the first embodiment or a completely separate supporting 
shaft in relation to the joint mounting means in the case of the second 
embodiment. 
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